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ABSTR/1.CT
Although pr evious re s earch has s hmrn that EMR children can be
train ed to use mnemonic techniques, they are unable to spontaneo us ly
transfer this training to dissimilar tasks.

In the present study, 18

EMR children were divided into two equal groups .

The IM grou p wa s

trained to use a mnemonic/metacognitive strategy for a PA task, and
the C group received no training.

After training, both groups we r e

tested for their recall of PA (Maintenance), MA (Ne ar Generalization) ,
and FR (Far Generali z ation) items immediately after training (Immediat e
Test) and two weeks later (Delayed Test) .

The IM group recalled

significantly more and studied longer for the Maintenance and Nea r
Generalization tasks, but neither group performed differe ntly o n
the Far Generalization task .

Neither group's performance o r study

times changed significantly between the Immediat e and De layed te sts .
The IM group used the trained strategy for Maint e nanc e and Ne ar
Generalization tasks, but they tend ed to discard the us e o f t he
strategy fo r the Far Generalization task .

Howe ve r , i t wa s noted

that two IM Ss demonstrat ed Far Gene r al i zation and used the s trat e gy
for all tasks.

The implications of this study for educat i onal

applications and future research considerations were di s cuss ed .

INTRODUCTION
The re has been considerable effort extended in the inve s tigation
of the nature, extent and causes of the poor performance of the me ntally
retarded on memory tasks.

Although the mentally retarded have been

succe ssfully trained to use mnemonic strategies, the y are unabl e to
spontaneously transfer this training to dissimilar tasks .

Res e arche r s

have recently begun to train the mentally r e tard ed metacognitiv e s kill s
in conjunction with mnemonic skills with po sitive result s .

The natu re

of memory, mnemonics , mnemonic training, ski 11 maintenance, ski 11
generalization and metamnemonic training as they re lat e to th e
mentally retarded wi 11 be discussed in the fol lowing sections .
The Memory of the Mentally Ret arded
According to Goulet (1968), ther e are two basic types o f me ntal
r etardation research.

One form of research strat e gy is des igne d t o

identify the existence or nature of the learning de ficit in the
mentally retarded by comparing them to a non-retard e d po pulati o n.
Variables such as maturation or intelligence are typically matched .
Inherent problems due to the nature of this design includ e th e d i ffi culties of insuring that the task measures the sam e psychological
process for both groups and the problems of measu rement of diffe ring
abilities.

The second major research de sign uses a retarde d po pulation

with the objective of comprehending their behavior independ e nt of a
nonretarded reference group .

Designs may inv e stigate comparable

mentally retarded groups performing under different experimental
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conditions or they may use identical experimental conditions while
manipulatin~ retarded groups differing in MA, CA , or IQ .

Most r ese archers

agree that the memory of the mentally retarded is not structurally deficient , but that a deficit in memory production is present (Borkowski
and Wanschura, 1974; Brown, 1974; Brown , Campione , Bray and Wilco x,
1973; Butterfield, Wambold, and Belmont , 1973; Campione and Brown ,
1977; Hagen and Stanovich, 1977; MacMillan, 1970 ; Turnbull, 1974;
Turnure , Bui um , and Thurlow , 1976) .

A critical distinction betw een

production and structural deficits is evident in the responsivity of
these types of deficits to training .

Structural deficit s , by their

nature , are not amenable to training , whereas production deficits are
responsive to training .

Therefore, if a response to training procedures

can be shown, a production (rather than structural) defi cit can be
shown to have been in effect.

However , the effectiveness of the

training procedure as well as the quality of the experimental design
are also influential variables (e.g., if training does not result in
improved performance; Campione et al . , 1977).
Several studies support the production deficit hypothe sis by
demonstrating marked improvements in memory performance as the result
of training (Campi.one et al. , 1977; Turnbull , 1974) .

Althou gh there

is much empirical support for the operation of production deficits ,
there has been no clear evidence of structural def icits in retardate
memory.
Nature of the Deficit
There is general agreement that retarded individuals do not perform
as well as normals on memory tasks and that this is due to production
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deficiencies.

This had led to cons iderable res e arch efforts to deter-

mine the exact nature of the shortcomings of the memory of the me ntally
retarded.

Th e focus of research has been diffuse; many aspects of t he

memor y processes have been investiga t ed.

Some researchers feel t hat

the mentally retarded utili z e inefficient acquisitio n strategies.
Baumeister (1971) compared r e tard ed individuals with normals and
found that normals utili zed active acquisition strategies in the
areas of strategy selection (d e termin ed by the mean in gfulln ess o f
the task materials, the amount of information to be l earned, the
choice of coding techniques, and the rat e of information presented),
code selection, form of info rmati on reduction, and response to feedback .
The retarded subjects ~ s), however, adopted an i nefficient passive
a cq u i s i t i on st rate g y.
Butt er field e t a l. , (1973) compared active and passive learning
in both retard e d and non-retard ed Ss.

They fou nd t ha t no n-retarded

adults adapt t heir use of activ e and passive l earn in g strateg ie s
according to recall r equirem e nt s.

Retarded is and young c hildr e n

were found to persist in an acquisition strategy despite c hangi ng
recall requirements.

The pe rsistant us e of pass i ve l earni ng despit e

its ineffectiveness in many memory s ituati o ns was characteristic of
young children and the mentally retarded .

No n-r etarded adults were

found to better utilize their active l e arning .

There were differences

noted in the length of r e hearsal , rapidity of access to active memory
stores, and r e call accuracy .

Re tard ed Ss tended not to rehear se , had

low recall accuracy for the firs t it ems on the list s and gained acce ss
to their active memo r y stores l ess rapidly than non-r etarded Ss .
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Spitz (1973) demonstrated that retarded ~shave difficulty in
utilizing and recognizing information-re ducing variables in task
materials.

Their inability at input to spontaneously select , scan

and organize information resulted in inefficient memory.

Spit z

reasoned that information stored in an organiz e d mann e r is more
1 ikely to be retrieved successfully.
Other researchers feel that a rehearsal deficit is in effect
(Brown, 1974 ; Brown et al., 1973; Butterfield et al. , 1973 ; El 1 is ,
1970a; Hagen et al., 1977).

The mildly retarded t e nd to not s pon t a-

neously rehearse (Butterfield et al ., 1973 ; Hagen et al ., 1977) , but
when they do it is improperly sequenced, and it i s not coordinat e d
with retrieval or acquisition proce sses (Butterfi e ld e t al ., 1973) .
Similarly, although retarde d individuals appear to pos s es s th e ne ces s ary
structures for memory, it has been propos e d that th e y t e nd not to use
simple memory strategies in a spontaneous mann e r (Brown , 1974 ;
Butterfield et al., 1973 ; Campione and Brown , 1978) .

Additionall y,

the developmentally young tend not to us e mediational s t r at eg i es
spontaneously (Jensen and Rohwer , 1963b) .

Butterfield e t a l ., (1973)

found that although retarded adole s cents can compe t e ntly ut ili ze all
of the processes necessary for accurat e recall , th e y cannot pe rfor m
accurately unless they are trained in appropriate sequencing of th e
processes.

They hypothesized that there is a t ransituat i onal failur e

of e xecutive control in effect.

That is , while ~s may know a

strategy, they may not always know when to employ it .
In support of this hypothesis , Brown (1974) found that re tarded
Ss' spontaneous use of strategic memory devices is deficient ; that
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they possess limited plans and strategies; and that the intent to use
such strategies may be developmentally related.

The notion of devel-

opmental lag was first introduced by Zigler (1969) .

Zigler felt that

although retarded ls have a normal sequence of development, it proceeds
at a slower rate.

Support for this has come f r om studies showing that

retarded and nonretarded children of equal MA use the same cognitive
strategies, or fail to use the same cognitive strategies, contrary t o
the ideas of specific cognitive defects
Hagen et al.,

(Hagen and Huntsman, 1971 ;

1974).

Baumeister (1971) agreed with the developmental versus pathological
condition hypothesis underlying the impaired memory performance of t he
mentally retarded.

He urged the use of developmental terms when dis-

cussing mental retardation and claimed that verbal l ea rning is of greatest
relevance to the understanding of developme11tal retardatlon because the
ability to acquire verbal associa tions is c on sidered to be a major determinant of intelligent behavior .

Th e devel opme ntal

lag hypothesis has

also received support from studies demonstrating that younger children
are less efficient in using effective retrieval strategies than o ld er
children (Kobasigawa, 1977) .
Summary.

Research has provided evidence that has l e d to the

rejection of the structural deficit hypothes is of memory in the
mentally retarded.

Retardate memory is seen as being impaired due

to a production deficit.

Retarded Ss were seen to rely upon passive

rather than active learning s ystems, to have difficulty using
information-reducing techniques, and to have a rehearsal deficit.
The retarded tend not to use avai ]able memory techniques in a spontaneous or properly sequenced manner; it was suggested that their
memory deficit is developmental in nature .
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Mnemonics:

A Brief Overview

There has been considerable interest in the use of mnemonic
techniques in order to improve the memory performance in both retarded
and nonretarded individuals.

Hintzman (1978) defined mnemonics as

"the process of learning through indirect associations. 11

Mnemonic

techniques include mental imagery, metrical mnemonics (rhymes , organization, spatial location), method of loci, attention to critical
items, orthography, and a number of variations of these techniques
(Spear, 1978).

Mnemonic systems can reduce long, unrelated materials

into manageable units by providing rules and methods to shorten the
sequence to be learned as well as creating meaningfullness where
there was none previously.

According to Spear (1978), mnemonic sys-

tems function within the basic principles of efficient memorization :
(l) because of the limited capacity of short term memory , small basic
units of input material enhance memoriza t ion; (2) internal organization
such as categories or chunks are needed due to difficulties in learning
ordered relationships; (3) because well-incorporated associations
aid memory search during retrieval, established relationships between
already learned information and the material to be learned must exist
(external organization); and, (4) depth of processing , e.g., the
greater the extent of necessary treatment of the information to be
remembered the harder it is to recall.

Mnemonics appear to fulfill

these basic requirements.
Weinstein (1978) stated that mnemonic skills can be used to recode, transform, or encode presented material either by reducing the
content

11
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or by elaborating the content, as in making a sentence
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or integrated mental picture out of a noun pair.

Therefore, there is

a common conceptual base underlying research in mnemonics, elaboration,
encoding, and mediation."

Research has shown that learning efficiency

can be increased through mnemonic training in a variety of populations
(Weinstein, 1978).

Some examples include:

beginning readers (Ehri

and Wi lee, 1979); learning disabled children (Torgeson and Houck, 1980);
advantaged and disadvantaged children (Pishkin and Rasmussen, 1977),
normal fourth and fifth graders (Reese, 1977) ; institutionalized and
non-institutionalized ls (Jensen and Rohwer, 1963a; MacMillan, 1970;
Mi lgram, 1967); and undergraduates (Krebs, Snowman, and Smith, 1978) .
Variables such as the degree of bizarre interaction (Crowder , 1976 ;
Emmerich and Ackerman, 1979; Wollen, Weber and Lowry, 1972) and
attempting to make the method of loci function like natural memory
(Bellezza, Reddy, Goverdhan, 1978) have also been manipulated.
Theoretical Approaches to Mnemonics
While most researchers are able to agree that mnemonic techniques
are effective memory aids, there are many different arguments proposing contrasting theoretical bases of mnemonics.

The major theore-

tical points of view will be presented in a non-judgemental manner.
Historically, mnemonic training has been assumed to function
because perception, thought and imagination have been assumed to be
continuous experience modalities rather than separate components
of functioning (Weinstein, 1978).
The Gestaltists theorized that , in the case of visual imagery ,
the visual image of interacting objects facilitates the formation of
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a Gestalt.

Other theorists explain the facilitative effect of visual

imagery in terms of similarity effects.

They propose that visual

images are rarely confused because they are distinct from one another
and therefore memory is facilitated because of this property of visual
images {Hintzman, 1978).
The most attention has been given to the dual coding theory
(Paivio, 1969; 1971; 1976).

Paivio proposed that there are three

levels of information processing:
associative.

representational, referential, and

In the representational level of information processing,

nonverbal stimuli activate imagery and linguistic stimuli activate verbal
representation.

The activation of established interrelationships between

verbal representations and imagery gives rise to the referential level.
This initiates a process whereby exchanges of verbal representation and
imagery occur at an implicit level rather than in the form of overt
responses.
Associations of verbal and imagery representations are activated
at the associative level.

Verbal stimuli elicit verbal responses and

imaginal representations are evoked by nonverbal perceptual images
through interconnections in an associative chain or an imaginal system,
respectively.

Essentially, two types of memory codes (verbal and

visual) are involved.

The verbal component is control led by the left

hemisphere and the visual component resides in the right hemisphere.
The combination of two different memory codes leads to better recall
because both hemispheres are involved.

The use of mnemonics elicits

the associative level of information processing.
Although some researchers agree that associative learning is
involved in mnemonic techniques~ their agreement with the dual coding
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theory ends there.

Hintzman (1978) theorized that associative learning

is facilitated because the Ss form unitary and interacting representations.

Swenson (1980) stated that mnemonic techniques deliberately

associate new material with existing concepts.

Associati·ve techniques

facilitate better retention and meaning is seen as a mediating factor
which promotes fast learning.
Indirect contrast with the dual coding theory, Anderson and
Bower (1973) argued that there is a single semantic memory system that
represents both verbal and visual material in an abstract code that is
modality-free.

However, Eysenck (1977) theorized that like the dual

coding theory, information is processed imaginally and verbally.
However, unlike Paivlo, Eysenck theorized that this information is
then placed into a central conceptual processing system.

The product s

of this system are then consciously expressed in images and words.
Other theori s ts have placed more weight o n memory encoding rath e r
than storage.

Olton (1969) hypothesized that although mnemonics

influence the rate of the original learning, they do not substantially
effect retention.

However, Kai 1 and Siegel (1977) theorized that the

differences in initial encoding that are associated with the form of
modality of the information presentation is not maintained in temporally
consequent codes.

While initial verbal or visual codes are stored in

their particular formats, separate Jong term memory codes are relatively
unaffected by the literal features of the initial perceptual code.
Although the initial encoding may be primarily determined by the mode
of presentation, it is usually only one of many attributes characterizing
mnemonic coding.
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Summary.

Mnemonic training has been shown to be an effective

memory aid for different populations.

Mnemonic training has been

hypothesized to work because it reduces and organizes the material
to be learned, provides two access routes to memory storage which
increases the probability of successful retrieval, and heightens the
associative level of information processing .
Mnemonic Research Using Retarded Subjects
A considerable number of research efforts have explored the
effectiveness of training the mentally retarded in mnemonic techniques.
Most studies have demonstrated that mnemonic training does facilitate
their memory performance (Borkowski and Kamfoni k, 1972 ; Borkow sk i et
al., 1974; Campione et al., 1977, 1978; Gordon and Baumeist er, 1971 ;
Jensen et al., 1963a; MacMillan, 1970 ; Mi lgram , 1967; Ro ss and Ross ,
1973, 1978; Taylor , Josberger and Knowlton , ·1 972; Turnbull , 1974 ;
Wanschura and Borkowski, 1974 ; Whitely and Tay lor, 1973) .
The mildly retarded are defined as those individual s whose IQ
scores fall within the 50-75 r ange.

They are also classified as the

Educable Mentally Retarded (EMR) and the Educable Mentally Handicapped
(EMH).

For the purpose of brevity and to prevent confusion , the term

EMR sha]l be used to describe the mildly retarded.

EMRs hav e bee n

found to be able to use verbal mediators (MacMi 1lan, 1970) , mediational
chains {Borkowski et al ., 1972), to benefit from instructions to mediate
(Gordon et al., 1971)_, to generate elaborations (Taylor et al., 1_972;
Whitely et al., 1973), to be capable of long term benefits from mnemonic
training (Ross et al., 1973, 1978), and to be easily trained (Campione
etal.,1978).
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When trained~ EMRs can generated verbal elaborations or visual
images {Campione et al., 1977; Taylor et al., 1972).

Although self-

generated mediators have been found superior to experimenter-provided
medLators Ln normal populations (Bower, 1972; Danner and Taylor, 1973;
MacMi 11an., 1970; Schwartz, 1971), this does not appear to apply to
retarded populations.

Although it has been shown that retardates can

effectively utilize experimenter-provided mediators (Jensen et al., 1963;
MacMillan, '1 970; Milgram , 1967 ; Turnure et al. , 1971) , the quality of
EMR-produced mediators is poorer (Buckhalt et al., 1976 ; Campione et
al. , 1977) , and EMRs may fail to produce (Borkowski et al . , 1974) or
use mediators (MacMillan, 1970) .

Becuase it is crucial that the

mediators contain meaningful relationships betwee n the item s to be
learned (Turnure and Thurlow, 1975), the poor quality of EMR generated
mediators lessens their effective use in memory tasks.

Even when

immediate performance has been facilitated by explicit and intensive
training in the self-generation of mediators, long term benefits have
not been seen (Borkowski et al., 1974) .

Most st udi es have shown that

experimenter-provided mediators facilitate superior performance on
memory tasks for EMR children {MacMi 1 lan, 1970 , 1972 ; Wan schura et
a J., 197 4).
Support for the existence of a developmental trend has been given
by the finding that self-generated mediators are better than experimenter-provided mediators only after nonretarded chi1dren are in the
sixth grade.

Young nonretarded children benefit more from experi-

menter-provided mediators {Danner et a1 ., 1973).

This finding agrees

with the developmental nature of mental retardation.

11
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Most researchers agree that, unlike nonretarded ls, visual imagery
and verbal elaboration are apparently equal )y facilitative in improving
EMR memory (Borkowski et al., 1974; Taylor et al., 1972; Wanschura et
al., 1974) .

Groups that use mixed mediators (visual imagery and ver bal

elaboration combined) performed s lightly better than groups using verbal
imagery or ve·rbal elaboration alone (Wan sc hura et al., 1974) .
The qual i ty of mnemonic training for EMR popu1ations ha s bee n
emphasized by many researchers.

Variables s uch as training intervals

(Wanschura et al. , 1974) , additional practice (Thurlow, 1973) , and
overt verbalization (Whit e ly et al . , 1973) hav e bee n explored.

Intensive

and special training (Butterfi eld et al. , 1973 ; Ro ss and Ro ss, 1978 ;
Turnbull, 1974), as well as explicit feedback (Brown , Campione and
Murphy, 1977) have been found to aid EMRs' us e of mnemonics.
Further support for the presence of a deve lo pmenta l trend has
come fron Brown et al., (1977) who found an i

eractio n between cog-

ni ti ve maturity and the effect of explicit feedback.

They determined

that young EMRs need explicit feedback prior to showing training effects,
but that older EMRs will improve r e gardles s of the nature of the feedback .

They hypothesized that because younger EMRs are dependent on

external intervention to stress crucial aspects of information, they
need explicit prompts, training , and feedback in order to improve their
performance.

Similarly , Rohwer and Ammon (1971) fo und that training

elaboration skills is more productive for older than for younger ls .
Researchers agree that EMRs are capable of learning through
observation (Achenback and Zigl,er, 1968), and that this observational
learning holds for mnemonic training (Ross, 1970a and b ; Ross et al.,
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1973).

Observational learning of EMRs may be enhanced through psycho-

logical attachment to the model (Ross, 1970a) and by attention-directing
variables (Ross, 1970b).

EMRs who received direct training did as well

as EMRs who observed models from mediators (Ross et al . , 1973).
Other researchers have found that non institutionalized retarded
individuals acquire learning sets faster than those who are institutionalized (Kaufman, 1963), that high similarity of intralist concepts
will hinder the PA learning of normal adults but not of retarded adults
(Wallace and Underwood, 1964), and that retarded individuals perform
better with concrete rather than abstract mediators (Griffith , Spitz
and Lipman, 1959).

Goulet (1968) suggests the use of highly familiar

pictures as stimulus items because they have been seen more often.
Because of the language deficit associated with retardation ,
introspective reports have been found inadequate in determining the
types of acquisition strategies used .

Baumei s e r (1971) found that

the use of subject-paced tasks provides objective and direct monitoring .
Subject-paced tasks provide subject presentation rates and interitem
intervals as wel 1 as providing latency records of these events.

As

the~ goes through the PA list, the acquisition strategies (which may
be directly related to the systemic latency functions) may be revealed.
Visual Imagery Versus Verbal Elaboration
There is considerable empirical support for the promise that
visual imagery is superior to verbal elaboration for a normal population (Crowder, 1976; Nelson , Metzler, and Reed, 1974 ; Paivio, 1976 ;
Rohwer, 1970; Snodgrass, Volvovitz, and Walfish, 1972) .

Rohwer (1979)

found that pictures evoke imagery more readily than words and were
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more easily learned.

Nelson et al., {1974) confirmed the superiority

of visual imagery and found that the amount of detail in the stimulus
was not a critical factor .
Paivio {1976) explained that the better performance of visual
imagery is due to a combination of dual coding and image superiority
which causes an additional effect on memory .

However, Crowder (1976)

argued that visual imagery is superior because he f e lt that the storage
capacity for visual imagery is greater than for words .

Additionally,

recognition of pictures is based on multiple criteria because of their
greater inherent detai 1.
Although other researchers have not been able to obtain qualitative differences between verbal elaboration and visual imagery
(Anderson et al., 1973; Bower and Winzenz, 1970; Chase and Clark, 1972;
Wysenck, 1977), it is generally agreed that visu a l imagery tends to
foster greater facilitation of memory than ver bal elaboration .
However ~ a developmental trend in this superiority of visual
imagery has been found.

Bruner " 0lver , and Greenfi e ld (1966) hypo-

thesized that a sequential emergence of representational modes can
be seen in children.

Motor representations occur first, followed by

imaginal and lastly symbolic (which is primarily verbal in nature) .
In contrast, Reese (1977) found that verbal elaborations are more
facilitative in paired-associate learning for younger children, but
that visual imagery is as equally facilitative as verbal elaborations
i n o 1de r chi 1d re n.
Rohwer (1970) also noted a developmental trend.

He found that

the ability to benefit from imagery develops later than verbal elabora-
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tions and that the probability that imagery can be elicited in young
children is lower than that probability for older children.

He hypo-

thesized that the storage capacity for imagery is dependent on the
simultaneous incorporation of an appropriate verbal repres e ntation
of the same stimulus.

This ability to simultaneously store verbal

and imaginal information is thought to be more probable for older
than for younger children.
Paris and Lindauer (1977) found developmental trends in elaboration.

During childhood, a gradual spontaneity in creating elaborators

is seen in conjunction with increased age .

As children age , they begin

to rely less on retrieval cues and a better understanding of complex
relationships between the items to be learned can be seen.

As childre n

age they develop greater expertise in creating semantic and interacting
relationships between the items, thereby promoti ng the creation of
elaborations.
There are several explanations regarding the facilitative eff e ct
of visual imagery upon memory.

In describing the association theory,

Reese (1977) talks in terms of compound images.

By uniting , inter-

connecting, or associating the mater i a 1 to be remembered , compound
images provide an efficient means of organization, which presumably
facilitates recall.

Research has shown that associations between pai rs

of visual forms are greatly facilitated by storing the mat e rial in
united form (Asch, Ceraso and Heimer, 1960; Epstein, Rock and Zuckerman ,
1960).

It has also been shown that recall is superior for two objects

being pictured imaginally as interacting rather than acting independently
(Crowder, 1976; Morris and Stevens , 1974).
read i l y formed '(Bower, 1970).

An interacting image can be
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Morris et al., (1974) argued that imagery per~ does not improve
recall , but that it does provide an opportunity for the association
of unrelated units.

Brown (1976) concurred and stated that imagery

is effective because several concepts can simultaneously be related
together in the image (i .e., chunking) .
According to Baddeley (1976), there are several essential princi ples
of visual imagery :

(l) both the cues and the stimulus items must be

visualized; (2) the cues must either be easily subject-generated or
provided by the experimenter during recall; (3) the images must be
united and interactive; (4) more than one item may be associated wit h
a particular cue only if elaborated into an unitary image; and (5) performance may be impaired by semantic s imilarity in the cues.
In a review of the literature, Reese (1977) concluded that there
has been no empirically decisive evidence of the relative effectiveness
of experimenter-provided versus se lf-gen erat ed images .

However, he

found that the research generally indicates that instructions to
generate images are generally less effectiv e than experimente r-provided
images in the facilitation of mem o ry.
Many researchers have attempted to delineate qualitativ e aspects
of differing forms of input in order to determine the optimal type of
mediator.

Most research ers agree that concrete words, particularly

nouns, are easier to learn than abstract words (Lambert and Paivio,
1976; Lutz and Scheirer, 1974; Paivi o, 1971 ; Paivio and Csapo, 1973;
Rohwer, 1970; Wimer and Lambert, 1959).

Rohwer ll970) determined that

concrete noun pairs in PA tasks are easier to learn .

In s ummari zi ng

the reasons why concrete words are more eas i ly reca 11 ed, Spear ( 1978)
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found that they are more easily organized and united into images, are
less susceptible to interference , encourage faster initial encoding,
and create less confusion in encoding because concrete words have
less inherent variability in meaning.
Other researchers have explored the types of connectives used to
unite noun pairs .

When Ss are asked to use imagery in learnin g a noun

pair, Paivio (1971) found that a verb is automatically introduced in
order to connect the two nouns in a meaningful combination.

Rohwer

(1970) found evidence that visual imagery i s best elicited with
sentences utilizing verb connectives.
Summary.

Mnemonic training has been demonstrated to facilitate

the memory of retarded individuals .

The mentally retarded have bee n

'f

1

•

)

found to benefit the greatest from experimente r-provided mediators,
and both visual imagery and verbal e laboration are eq ually effective.
The use of explicit feedback , highly famil i ar stimuli an d subject-paced
task presentation were also recommended.

Retard e d Ss may also be taught

mnemonics through observational learning techniques .

Mnemonic training

and retardation were discussed from a developmental point of view.
Additionally, evidence was presented supporting the superiority
of visual imagery over verbal elaborations.

The developmental aspects

of this finding were discussed, as were various formats of stimuli
presentation.

Experimenter-provided images were found to be generally

superior to self-generated images.

Concret e nouns and verb connectives

were found to be best for eliciting imagery and recal 1.
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Maintenance and Generalization of Strategies
in Retarded Populations
The success of any training program must be determi ned by two
factor s:

maintenance and generalization (Brown, 1974; Campion e et

al., 1977) .

Maintenance is the durable use of a strategy learned

earlier on a similar task.

The new task demands are identical to the

previous task demands and the only difference is in the material that
is to be learned (Campione e t al., 1977) .
Generalization occurs as a response to changes in the task
demand as well as in the material that is to be learned (Campione et
al., 1977).

Although maintenance is essential for generalization,

maintenance does not guarantee generalization (Burger, Blackman, and

:i.

.(.

,!

Tan , 1980).

!

EMRs have been found to maintain mnemonic strategies (Belmont,
Butterfield, and Borkowski, 1978; Bower, 1972; Brown et al., 1974 ;
Campione et al., 1977; MacMillan, l.970; Mi lgram, 1967 ; Rohwer, 1966;
Ross et al., 1973).

,.

Following intensive training, EMRs can maintain

mnemonic skills for specific tasks for a reasonable period of time
(Brown et al., 1974; Campione et al., l.977; 1978), but there has bee n
very little evidence showing generalization (Campione et al., 1977).
In order to determine the presence of generalization, a problem
solving situation must exist in which it is known that the Scan do
the basic information processing, yet needs to create at least one
new critical process or may rearrange a known process.

Additionally ,

the S must be able to recognize the existence of a problem, must be
able to manage the problem for appropriate solution, and the S must

'
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be motivated to solve it.

In this manner, generalization or transfer

of training is being investigated (Belmont, Butterfield, and Ferretti,
Note 1) .

The extent of transfer can be determined by manipulating the

degree of difference in the task demands and the stimulus items and
then comparing this with the original training and later transfer
tasks (Campione et al., 1977) .
Several studies have failed to demonstrate transfer of mnemonic
learning in EMRs to new situations (Campione et al., 1977, 1978;
Jensen, 1971; Jensen et al., 1963b; Kramer, Note 2; Milgram, 1967,
1968; Turnure and Thurlow, 1973).

However, according to Burger et al.,

(1980), these results were caused by training and the effects of generalization task demands that were very unlike the original demands.
Transfer of training has been fostered in EMRs when several variables were manipulated.

These variables include :

the length and nature

of test trials and the degree of task difficulty (Borkowski et al., 1972) ;
continually changing the task demands during training (Farb and Throne,
1978); training twice (Belmont et al., 1978); sufficient and consistent
training (Ross, 1971; Ross et al., 1973; Turnure et al. , 1973 ; Wanschura
et al., 1974); and the active production of mediators combined with an
emphasis on their value (\./anschura et al., 1975).
In order to foster generalization, Belmont et al. , (1978) recomm e nd
that the experimenter attend to the details of the training, provide
explicit feedback to the subject, and most importantly, compare and
contrast the methods for coping with similar tasks.
Wanschura et al., (1975) investigated the previous studies that
demonstrated successful transfer .

These studies incorporated several
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variables.

Transfer is typically seen with mild retardation (mean

IQ approximately 70), and when transfer was achieved, it was generally
not extensive.

They also found that considerable training of strategy

acquisition is a necessary prerequisite for transfer.
Belmont et al.J (Note l) indicated that in order to achieve
transfer, the following general skills must be taught:

goal setting,

strategy planning) self-monitoring and problem identification, as well
as the task-specific skills.

Motivation to do the task and solve

problems is also necessary .
Campione et al., (1977) suggest that six ski 1 ls are needed for
transfer; (l) estimating the capacity of the memory; (2) determining
what the task demands; (3) choosing a plan of action; (4) monitoring
plan execution; (5) moni taring effe c tiveness of the performance level
of the plan; and (6) comparing the given performance leveltoother
possible plan results.
According to the differentiation hypothesis (App e l, Cooper ,
Mccarrell, Sims-Knight, Yussen, and Flavell, 1972), the developmentally
young do not know that when they are asked to memorize a set of items
for future recal 1 means implicitly that they should do som e thing to the
information to be memorized.

Early in development, they t e nd to treat

this as a request to merely perceive the items.

As a re s ult, young

children need to learn to differentiate between a now-oriented perceptual task from a future-oriented recall task .
Summary.

Although EMRs have demonstrated their ability to

successfully maintain mnemonic strategies, there has been very little
evidence showing that they are able to transfer this training to dis-

'I',

"•
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similar tasks.
and includ ed :

Recommendations to foster generalization were discussed
intensive training, explicit feedback, and the teaching

of other skills other than solely depending upon teaching task-speci fie
ski 11 s.
Met acognition
As discussed , EMRs are able to learn and maintain mnemonic techniques, but are unable to consistently demonstrate transfer.

Although

they do not lack the necessary memory processes (Brown et al., 1973;
Butterfield et al., 1973; Turnure et al., 1976), they do lack the
ability to coordinate and gain spontaneous access to them (Butterfield
et al. _, 1973).

If it is assumed that their poor performance is partially

attributed to their failure to utili.ze appropriate basic strategies,
they therefore need to be taught these strategies (Campione et al . ,
1978).

Rather than emphasizing the trainin g of task-specific skills,

it has been suggested that transfer skills be trained directl y.
The mentally retarded child is deficient in metaknowledge, which
is information about one's own cognitive functions and processes
(Belmont et al. _, Note J ; Brown , 1975 ; Flavell, 1979 ; Flavell and
Wellman, 1977).

EMR children typically fail to realize that the task

is difficult and needs mnemonic activities (Campione et al., 1977) .
They Jack metacognitive skills such as checking, planning and asking
questions (Brown_, 1974) _, and they do relatively little monitoring
(Brown_, 1978; Campione et al._, 1977; Flavell, 1979) or estimating
regarding their own performance (Campi one et al., 1977) .
In a review of the lit era ture, Belmont et al . , (Note 1) found
that direct training of metacognitive skills can aid EMRs to transfer

..•
'f,.
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mnemonic skills.

Campione et al ., (1978) trained EMRs to use mnemonics

that had inherent self-testing routines.
with effects being seen one year later.

This training was quite durable,
Brown- and Barclay (1976) showed

that exp licit mnemonic training and training EMRs to correctly predict
recal 1 readiness helped to improve their performance.

They felt the

need to initially train some mnemonic skills before attempting to train
Ss to monitor and control strategic behavior .
are three essential metamemorial abilities :

They felt that there
intros pectio n , memory

monitoring and control .
Campione et al., (1978) found that the monitoring process that
is necessary for estimation of recall readiness can be taught and is
generalizable to differing ta s k demands .

Unlike the Brown et al.,

(1976) study, Brown et al.., (1977) recommended a focus o n direct
training of metamnemonic be havi or rather than exec utive control and
strategy monitoring .
Campione et al., (1978) determined the critical types of cognitive
activities for intervention .

These activities s hould be widely appli-

cable across situations, be easily und erstood by the child to be
workable and reasonable, and be applicable to real-life situatio ns.
The metacognitive behavior incorporating checking, monitoring and
reality testing was emphasized.
Other researchers have contributed knowledge about metacognitive
training.

Metacognitive training ha s been s uccessf ully used with

groups of children who are:

hyperactiv e (Douglas , Parry , Marton

and Garson, 1976; Palkes, Stewart and Freedman , 1972); aggressive
{Camp , Blom, Herbert and Van Doorninck, 1977) ; learning disabled
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children be taught to define the problem, attend to the problem,
direct their response, reinforce themselves, evaluate performance,
and correct errors.
Like mnemonic and retardation, metamemory may be deve lopmenta l
in nature.

In a review of the literature, Ramayya and Mulcahy (1978)

determined that the development of metamemory in normal and retar ded
individuals follows the same pattern.

In analyzing the 1 iterature,

they found that children become more accurate and realistic in determining their memorial capacity with increa s ing age.

As children grow

older, they become increasingly able to introspect and monitor their
memory performance.
Summary.

The mentally r etarded lack the metaknowledge and

metacognitive skills necessary for s ucce ssf ul transfer of training.
It was suggested that rather than teaching task-specific ski 1 l s and
hoping for transfer to occur, direct training of transfer strateg i es
should be attempted in order to in c rea se effect iveness.
principles of metacognitive training were presented.
is thought to be deve lopme ntally re lat ed.

Variou s

Metacognition

Steps thought necessary

to metacognitive processing in the de ve lopmenta lly young include:
(1) training, checking, monitoring and testing ski ll s; (2) cogn i tive modeling; (3) overt external guidance; (4) overt se lf-gu idan ce;
and (5) covert self-instruction.
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STATEMENT OF THE HYPOTHESIS
The purpose of this study was to determine if the combination
of mnemonic and metacognitive training would lead to the transfer
of mnemonic techniques in EMR children.

The Ss were trained to use

a mnemonic strategy on a Pai red Associate list and the transfer
measures included Multiple Associate and Free Recall lists.
dependent measures included study times and recall accuracy.

The
The

treatment group receiving visual imagery and metacognitive training
was expected to:

(l) exhibit superior memory transfer in comparison

to the control group, which received no training.
treatment group was also expected to:

Furthermore, the

(2) utilize a longer study

time than the control group, which served as a means of validating
the use of the transfer strategy, and to :

(3 ) utilize the trained

strategy for all tasks, while the control group would not use the
strategy spontaneously.
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METHOD
Subj e cts
The Ss were 18 EMR children e nrolled in EMR
Great Bend, Kansas

public schools.

111

classes in the

Thei r me an IQ was 68, with a

range of 52 to 85, while their mean MA was 10, with a range of 8 to
13.

Their mean CA was 15, with a range of 13 years, 6 month s to

16 years, 2 months.
The parents or guardians of the l s were contacted i n itially
by phone (See Appendix A), and after securing phone permi ssion, a
release form (See Appendix C) was sent in conjunction wit h cover
letter (See Appendix 8) .

Upo n re ce ipt of sig ned r e lea se forms,

equal numbers of ls were randomly ass ign ed to one of two conditons :
Control (C) or lmagery-Metacognition (I M) .
Mat eria ls
The stimulus and r es po nse it ems of eac h Pair ed Associate (PA)
and Multiple Associate (MA) li st, and the it ems of t he Free Recall (FR)
list s consi s ted of common and eas ily identified pictures of conc rete
nouns .

The 100 pictures were selected from the Peabody Picture

Vocabulary Test.

The Pictures were mounted on 411 by 611 cards .

in the IM condition were a ls o ex pos ed to

11

T.V. 11 ca rd s.

Ss

Th ese ca rd s

illustrated the two items of selected PA t r ials int er ac t in g and were
used for training purposes .
Each picture was cat e gorized (e.g . , ani mals, clothin g:, food, etc . )
and the following restrictions were followed in PA and MA 11st construction:
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(1)

Pictures from the same category were not used to form
a pair or triplet.

(2)

Obvious relationships were avoided (e.g. , bird/tree).

(3)

Pairs and tripl e ts were capable of being joined by a
verb connective.

Two 10-item PA 1 ists were used for maintenance measures, two
10-item MA 1 ists and two 20-item FR 1 ists were us e d to measure near
and far generalization , respective ly.
used for training (See Figure 1) .

Two 10-item PA 1 i sts were

Items used in the maintenance

measures were not used in transfer measures and items us ed for
training were not us ed in either maintenance or transfer measures.

Insert Figure 1 about here

In order to preve nt confounding by a li st e ffect , all test 1 ists
and both groups were divided into half.
divided into two blocks of 5 Ss each.

That is, the IM g roup was
Th e C group was also separated

into two blocks of 5 Ss each (See Figure 2).

The PA test (1) list

(Immediate Test-Day 3) was comprised of two blocks of five PAs each .
The PA test (D) list (Delayed Test-Day 17) was divided into two blocks
of five PAs each.

The MA (I) 1 ist and the MA (D) 1 ist were divided

in the identical manner.

The FR (I) 1 ist was separated into two

blocks of ten FR items each and the FR (D) list was likewise divided .
See Figure 2 for clarification .

----------------------------------------------Insert Figure 2 about here

----------------------- ----------------
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A stopwatch was used to record study times.

An Individual Record

Sheet was kept for each S (See Appendix E).
Procedure
Training - Days l and 2
All Ss were tested individually in a small, relatively quiet
room in their school.
game.

They were told, "We're going to play a fun

I'll show you one picture and then you tell me what picture

goes with it.

The same two pictures always go together.

Now I 1 11

show you the first two pictures that go together and then we'l 1 see
if you remember. 11
All Ss were trained with the two PA training lists .

The Control

group was instructed to verbalize but received no additional training
(See Appendix F), and the IM group received special instructions in
mnemonics and metacognition.

The IM g roup was taught to visually

imagine the PA pairs interacting.

They were trained to mon i tor their

study efforts and were taught to verbalize the task requirements and
procedures.

The f_ guidance was gradually faded although they received

guidance throughout training, as necessary (See Appendix G).
were exposed to the training lists in the following manner.

Al 1 Ss
For the

first five pairs of the first PA training 1 ist, the item pair was
presented and the exposure time was ~-paced.

The response item was

then removed and the S was asked to name what belongs with the stimulus
item.

The response card was then exposed after the S responded in

order to provide feedback.
After the fifth pair, the S was shown and asked to recall the
remaining five pairs of the first PA training list in one block.
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The pairs we re exposed and then the stimulus card o f each pair was
separately e x posed and the response card was shown immedia te ly after
the~ r espo nded .

The pair was then removed and the ne xt stimu lu s card

was exposed and t he proc e dure repeated.
The second PA t r ai n in g li s t was present e d to all Ss who were
then asked to recall th e r espo nse it ems after be in g exposed to the
individually pres ent e d stimulus items .

Figure 3 illustrat es the

training procedure and the me thod of training li st presentation.

In se rt Figur e 3 about he r e

Testing - Days 3 and 17
Maintenance.
fun games.

All Ss were to ld , " Today we 're going to pla y some

I' 11 show you al 1 the pictures that go together and then

you tell me what pictures be l ong wit h each ot he r . 11

The ~s paced the

presentation of the it ems a nd their s tudy times were recorded by stopwatch.

Us e o f the strategy was assigned a 1, whil e nonuse was scored

0 for purpos es of analy s i s.
After presentation of the e nti re PA list, t he st imulu s card for
e ach pair was sep arat e ly exposed and eac h t i me t he S was asked ~ "What
go es with this?"

Their responses we r e recorded on their Indivi dua l

Record She et after e ach response th e appropriate response card was
exposed to provide f eed bac k.
Nea r Ge neraliza tion.

All ~s were instr uc ted~ "We're going to

play some rno re, but this time I 1 11 show you three pictures that always
go together .

Then 1 1 11 s how yo u one picture and then you tel 1 me what
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two pictures come next. 11

The Near Generalization Testing Procedure

was identical to the Maintenance Testing Procedure~ however a MA
list was substituted for the PA list.
Far Generalization.
a different game.

All Ss were told,

11

Now we 1 re going to play

I 1 11 show you some pictures and when I am through

want you to te 11 me what they were. 11

One FR 1 i st was used and the

2,s paced the exposure time of the initial presentation; this was
recorded by stopwatch.
were asked,

11

After presentation of all FR items, the 2,s

What were the pictures? 11 and their responses were

recorded on the Record Sheet.
Maintenance and Generalization items used for each S for Day 3
were not used for Day 17.

Figure 4 illustrates the time line of

training and testing procedures that were used .

Insert Figure

4 about here

Upon completion of testing, data from each Record Sheet was transferred
to a Master List (See Appendix H) for data analysis.

Th e data was

separated by group assignment and each S was assi gned an ident Lfyin g
number, their birthdate.
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RESULTS
Subject Characteristics
The characteristics of the Ss were examined to determine if the
IM and C group differed.

Analysis of variance results indicate the

absence of significant differences between the groups as shown in
Figure 5.

The groups did not differ for the variables of:

Chronolo-

gical Age (CA), Mental Age (MA), IQ, Sex or on the WISC-R subtests of
Vocabulary (VOCAB), Information (INFO), Digit Span (DS) and Similarities
(SIM).
MANOVA
A MANOVA was utilized in order to examine training, trial and
training x trial effects for the dependent variables of memory performance and study time of the PA, MA and FR tasks.
MANOVA F values for each main effect (Training and Trial) will
be reported below with the corresponding univariate F values.
Finally, interaction effects wi 11 be discussed .
Training Effects
Since four of the six measures involved produced significant
univariate F's, the MANOVA results are probably due to the small
number of subjects involved in the study.

MANOVA results indicate

that the training variable approached significance (£.(6,11) = 2.34,
E < • 105), as indicated by the following measures.
summarized in Figure 5.

The data is
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Training Effects - Tasks.

The IM group recalled a greater

number of correct items on the PA task and recalled a mean of 6.95
correct items, as compared to the C group, which only recalled a
mean of 4.06 correct items.

The IM group correctly recalled a mean

of 4.67 correct MA items, while the C group could only remember a mean
of 1.39 correct MA items.

However, neither group performed differently

from one another on the FR task.

The IM group demonstrated a mean

recall of 10.39 FR items, while the C group recalled a mean of 9.67
FR items (See Figure 6).
The training effect was significant for the PA (£. (1, 16) = 7.2,
p < .02, eta

tasks.
effect

2

=

.312) and MA (£. (1, 16)

= 6.91, e

<

.02, eta

2

=

.302)

However, the FR task did not exhibit a significant group

(£

(1 ,16) = .30, p

<

-594, eta

Training Effects - Study Times.

2

= .018).
The IM group studied longer

than the C group on the PA

(X = 170.73 vs. 84.0) and the MA (X =

206.28 vs. 101.34) ta s ks.

While the IM group also studied longer on

the FR task (X = 109.5 vs. 75.83), the difference was not as large as
in the other tasks, as shown in Figure 7.

The training effect for the

time spent studying was significant for the PA(£. (1, 16) = 6. 17,
.024, eta 2 = .28), and the MA(£. (1 ,16) = 6.9, p
tasks.

<

e

<

.018, eta 2 = .301 )

However, the group effect of study times for the FR task was

not significant(£. (1,16)

=

1.18, p

<

.294, eta

2

=

.OOT).

Trial Effects (Immediate vs. Delayed Tests)
MAN0VA results indicate that the trials variable was nonsignificant
(£.(6,11) = 2.47, p < .092) across al 1 measures, indicating that there
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were no differences in performance or study times between the immediate
and delayed tests.

Therefore, there was no trial effect across al 1

measures, as reported below.
Trial Effects - Task Performance.
(£. (1,16)
.567, eta2

= 1.04,

Trial effects for the PA

= .006), MA(£. (1,16) = .34, J?

I? < .323, eta2

= .002), and FR(£. (1,16) = 1.46,

tasks were found to be nonsignificant.

e

< .245, eta2

<

= .083)

This means that the group's

performance did not differ significantly across trials on any task,
as shown in Figure 8.
_T_r_i_a_l_E_f_f_e_c_t_s_ _S_t_u_d~y_T_i_m_e_s.

There was no difference in the study

times for the PA and MA tasks, but the FR task study times were shorter
on the delayed test (See Figure 9).

This is confirmed by the nonsig-

nificant trial effects found for the time spent studying for the PA
(£. (l,16) = .153, p

e

.255, eta

<

2

=

<

.701, eta

.008) tasks.

2

= .001), and the MA(£. (1,16) = l.39,

However, the trial effect for the study

time for the FR task approached significance (£. (1 ,16)
eta

2

4.27,

e

< .055,

= .021).

Interactions
MANOVA results indicate that the training x trial interactions
were nonsignificant {£.(6,11) = 1. 17,

e

<

.386).

interaction was determined to be significant.

Only one univariate

The time spent studying

for the FR recall task was found to have a significant interaction
with trials (£. (1, 16) = 6.87,

e

<

.019).

Examination shows that the

mean study time by the IM group decreased over time, while the mean
study time for the C group remained relatively constant (See Figure 10).
All other training x trial interactions were nonsignificant, as shown
in Figure 5.
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Use of Strategy
Strategy used by the Ss was determined by their overt verbalization
while studying the task items.

Because all Ss were required to verbaliz e

their thoughts, it was fairly simple to judge whether they were using
the mnemonic - metacognitive strategy.

All overt verbalizations that

were identical to, paraphrased, or contained the critical components
of the trained strategy were regarded as us e of the strategy .

As

Figure 11 demonstrat es , the analysis indicated that the Use of Strategy
variable was found to be significantly different between the IM and C
groups.

None of the C group ~s utilized the strategy , while the IM

group used the strat e gy on the PA and MA tasks .

The training effect

for the Use of Strategy was found to be significant for the PA
= 16, p < .001, eta

2

= . 5) and MA (£. (l, 16) = 16 , e

tasks, but was nonsignificant for th e FR task
. 150, eta

2

< .001, eta

(£. (1 ,16)
2

= .5 )

(£. (l,16) = 2 .29, e

<

= . 125).
Individual Analysis

As indicated earlier, none of the C group Ss used th e strat egy
(See Figure 12).
the strategy.

Of the nine Ss in the IM group, three Ss never used

Six ~s used the strategy on the PA and MA tasks , and

of the six, two Ss used the strategy across all tasks, as shown in
Figure 13.

Use of Strategy remained constant acro s s trials, i . e . ,

if the strategy was used on the PA and MA tasks on the immediate
test, then the strategy was used on the PA and MA tasks on the
delayed test, as shown in Figure 14.
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Summary
As a result of the homogeneity of the two groups, any differences
in performance may be attributed to the training .
found to affect performance.

The training was

The IM group recalled a significantly

higher number of PA and MA task items than did the C group.

However,

training did not appear to affect performance on the FR task, as neither
group performed significantly better.

The IM group s tudied the PA and

MA items longer than did the C group.

However, neither group studied

longer for the FR task.
Analysis also demonstrated the lack o f influe nce trials had on
performance.

The performance of both groups did not diffe r signifi-

cantly between the immediate and de layed te s ts .

Although the MANOVA

F 1 s for both training and trial s had s imila r pro bability lev e ls (p
. JO vs .
pattern.

e

<

<

.09), the t r aining wa s more e ffe c ti ve due to the univaria te

The trial effect was not as pron0 unc ed due to the lack o f

significant uni variable

£

1

s, as compared to the training e ffect , which

exhibited four significant univariate

£

1

s.

The study time s f o r both

groups did not differ across trials ., althou gh the FR s tudy times for
the IM group decreased for the delayed test at a level that approa c hed
significance .
The IM group was found to use the strategy, while the C group
did not.

However., the I.M group tended to di.scard the strategy fo r

the FR task .

Three of the nine IM Ss never used the strategy .

Of

the six remaining ls, four used the strategy only for the PA and MA
tasks, and the last two ls used the strategy across aJl ta s ks .

DISCUSSION
The major finding of this study was that training resulted in
better performance on maintenance and near generalization tasks.
Analyse s of variance demonstrated that the ~s in the two groups did
not differ from each other on any variable, which means that the
differences in performance may be attributed to the training.

The

IM group recalled significantly more PA and MA items, but not more
FR items.

Neither group's performance appeared to change between

Immediate and Delayed Testings.
Previous research has shown that trained EMR children can maintain
mnemonic strategies (Belmont et al., 1978; Bower, 1972; Brown et al.,
1974; Campione et al., 1977; MacMillan, 1970 ; Mi ]gram, 1967; Rohwer,
1963a; Ross and Ross, 1973), and t his study supports that research .
Previous studies have also shown that after intensive training _, EMRs
can maintain mnemonic strategies for a reasonable period of time
(Brown et al., 1974; Campione et al., 1977, 1978), as the pr es ent
study replicates.
The IM group studied longer than the C group for the Maintenance
and Near Generalization tasks, but not for the Far Generalization
task.

Neither group's study times changed from the lmmedLate to the

Delayed testing on the PA and MA tasks.

However _, the IM group study

times decreased from the Immediate to the Delayed testings for the
FR task.

The C group's study times for the Immediate and Delayed

testings for Far General izatLon remained constant .
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The IM group's use of the strategy was confirmed by individual
analysis and the C group did not spontaneously adopt a mnemonic
or metacognitive technique, which confirms findings by Butterfield
et al., (1973) .

The IM group used the strategy for the similar

task, but discarded the strategy when faced with the dissimilar
task.

Of note, however is the finding that two of the IM group Ss

(22 %) utilized the strategy across all tasks and trials .

It is of

interest to note that the two Ss who did demonstrate evidence of
far generalization exhibited divergent characteristics.

Examination

of the gross di.screpancies between the two ls' IQ , CA, MA , Sex and
WISC-R subtest scores provides no clues for the prediction of
successful training .
The fact that only two IM Ss exhibited transfer of training
to a dissimilar task may be attri uted to severa1 factors:

appro-

priateness of the training for fostering Far General iz ation ; insufficient sample size; or insufficient training .

Because two Ss

used the strategy and achieved Far Generalization, it may be hypothesized that the training enabled them to perform better .

If the

ls had been trained longer, it may have been easier for them to
transfer the strategy to the different task demands because they
would be more familiar with using the strategy .

Additlonal support

comes from Brown et al., (1974) and Campione et al. , (1977, 1978)
who demonstrated that intensive training is necessary .

Pr evio us

studies have shown that the direct training of metacogni. tion aids
the transfer of mnemonic skills (Belmont, et al. , Note 1) .

The
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metacognitive component of the training process may not have been
appropriate for the induction of generalization skills.

Variables

such as the technique, length, appropriateness and intensity of
the training wi 11 need to be further explored in the future.
Because two of the Ss were able to achieve Far Generalizati on,
the components of training used in the study should be closely
examined in order to determine those elements which are most conducive for the transfer of learning .
Because the mentally r·etard ed lack the ability to coordinate
and spontaneously attain access to memory abiliti es (Butterfield
et al., 1973), they need to be taught memo r y strategies (Campione
et al., 1978) and the training appeared to he lp the IM Ss in Maintenance and Near Generalization tasks.

However, as Brown (1974)

and Campione et al., (1977) hav e stated ., the s uc cess of any training
program must be evaluated by gen e ralization, as well as maintenance.
It is not enough to utili ze training techniques that are only
applicable for maintenance; Belmont et al., (1979) demo nstrated
that there is a need to teach the mentally retarded adaptive behavLors
as well.

There has been a recent focus on the importance of adaptive

behavior as it relates to the concept of intelligence; and the
training of the retarded can become more efficient if educators
are no longer restricted to concentrating o n teaching task speci fie
skills while hoping for generalization (Be lmont et a) . , 1978) .
Rather, the generalization should be treated as the task itself
(Belmont et al., 1978), and the child s hould be provided with a

!"

,I"
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metacognitive framework that fosters adaptive behavior (M e iche nbaum
et al., 1979).

Ther efo re, in the attempt to attain this goal,

the present study trained t ask-specific skills (mnemonic image ry)
as well as adaptive skills (metacognition), as measured by generalization tasks.

This study confirmed the finding by Belmo nt et al.,

(Note l) that the direct training of metacognition aids the transfer
of mnemonic skills.
The extent of tran s fe r can be measured by manipulating the
degree of difference between the s timulus items and the task demands
and by comparisons with the original learning (Campione et al.,
1977) .

Therefore, the finding of a significant effect on the Near

I·

i:i

I

Generalization task, while important, is not as cr·itical as a
finding of the presen ce of Far Ge nera lization in t he IM group,
which is why the achievement o f Fa r Generali zation by the two IM
Ss is so important.
The educational applicability i s clear.

I f it can be demon-

strated that EMRs can be successfully trained to generalize memor y
strategies, educators will be able to develop more efficient mean s
for teaching this population .

Rather t han ha vi ng to tea c h the pre-

requisite skills for each task, the focus could be o n teaching
self-maintenance or metacognitive skills that would incorporate
techniques promoting generalization .

In this way, only a few

essential academic or interpe rsonal skills would need to be
taught and educators would be able to concentrate on t rainLng
EMRs to adapt these skills to a variety of situations.

Be
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increasing EMR repertoires of adaptive behaviors and generalization,
their level of dependency could therefore be decreased, which would
aid in their educational, personal and societal gains.
time could then be utili zed in a more efficient manner.

Classroom
The

results of the current study should encourage further research
that would have direct educational application .

II
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Figure 1
Type of List as Det ermined by Purpose
Number of Lists
to be Used

Number of Items
Within each List

List
Type

Purpose

2

10

PA

Training

2

10

PA

Maintenance

2

10

MA

Near Generalization

2

20

FR

Far Generalization

,I
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Figure 2

Assignment of Blocked
Test I terns* and Subjects
PA

(D)

(I)

PA (D)

MA ( I )

MA (D)

FR (I)

C

B, D

E, G

F, H

i' K

J' L

A,

F' H

E, G

J' L

i' K

FR

Ss ,'"~

\.J' y

A,

X, z

B~ D

C

.,.

Lis t

Type

MA

PA

I·

FR

J

I',

K

L

Block Name

A

B

C

D

E

F

G

H

#

5

5

5

5

5

5

5

5

10 10 10 10

E:/F/G;fH

1:/J:/K/L

Items

Composition

AjB,H=,D

;'_;', Cont ro l

w (5

IM Group

Group

~s) , X

y (5 ~s)'

z

(5

~s)

(5 ~s)

\,,J

:/ X

y :/

z

I

,J

43

Figure 3
Training Procedure
Days l and 2

PA T1-ai ning
List

2

Tri al

Form of
Presentation

Recal 1

1-5

Single

After each Trial

6-10

Massed

After all Trials

1- iO

Massed

After a ll Trials

·1
..,

Figure 4
Temporal Order for Training and Testing Procedures by Groups

Control Group
Day

List Type

lmagery-Metacognition Group
Purpose

Day

List Type

Purpose

l &2

PA

Train Procedure

l &2

PA

Train Procedure
Train Imagery
Train Metacognition

3 & 17

PA

Test Maintenance

3 & 17

PA

Test Maintenance

MA

Te st Near Gen era lizat io n

MA

Test Near Ge11eralization

FR

Test Far Gen er a liz ation

FR

Test Far Generalization
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Figure 5
Summary Table

-F

.e..

eta 2

Control
X

S. D.

. 312
. 302
. 018
. 280
. 30 l
.007

4. 06
l.39
9. 67
84.0
101 . 34
75.83

2.21
l. 46
3.36
43. 98
56. 31
56.24

IM
X

S. D.

MAN OVA
2.34

. l 05 ,',

7. 2
6.91
0. 30
6. 17
6.9
1. 2

. 02 ><
. 02 ;',
.594
. 024 ;',
. 018 , _
.29

2.47
1. 04
0. 34
0.46
o. 153
l. 39
4.27

.092
. 323
.567
.245
. 701
. 255
. 055

17
o. 17
0.67
0.08
0.05
0.48
6.87

. 386
. 689
.425
. 784
. 828
.498
. OJ9 ;s

l6
16
2.29

. OO J ;s
. 150

Subject Characteristics
By Group
0.07
CA
0.70
MA
0.36
IQ
0 . 20
SEX
0.44
VO CAB
0. 05
INFO
0 .99
DS
0.80
SIM

. 796
. 414
.558
.661
.514
. 822
. 334
.384

Training Effects
u;, 11}
PA ( 1 , 16)
MA ( l , 16)
FR (l,16)
TPA (l,1 6)
TMA ( 1, 16)
TFR (1, 16)
Trial Effects
u;, 11}
PA ( l, 16)
MA ( 1 , l 6)
FR (l,16)
TPA (l, 16)
TMA ( 1 , l 6)
TFR (l, 16)
Interaction
Effects {6, 1 l )
PA ( l , l 6)
MA (l , 16)
FR ( l ,16)
TP.A (l,16)
TMA ( l , l 6)
TFR (l,1 6)
Use of Strategy by
IM Group
PA
MA
FR

1.

. OOP

6.95
4.67
l O. 39
170 . 73
206 . 28
109 . 5

2. 75
3. 6 l
2.64
106. 18
118 . 33
79. 73
I:

(!

. 006
. 002
.083
.001
. 008
. 021

o. 39

/'

0. 167
0.34
0.28
5. 62
18 . 39
22 . 94

0 . 056
0. 45
1.56
4.78
2. 73

I

.5
.5
. 125

15. 12
9.67
66.34
1.56
2.78
4.23
5. 34
4. 0

0.928
l. 0
6. 86
0.53
2.63
1.99
2.5
2.4

15 . 0
10.23
68. 78
1. 45
3. 56
4.45
4.23
4. 89

'I

,!

0.87
l. 72
10. 17
0. 53
2. 3
2. l
2.2
l. 8
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Figure 6
Mean Number of Correctly Recalled Items for PA, MA,
and FR Tasks Collapsed Across Trials for Both Groups
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I

I
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I

I

I
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Figure 7
Mean Study Times for PA, MA ar,d FR Tasks
Co I I apsed Across Trials for Both Groups
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Figure

8

Mean Nunber of Correctly Recalled Task ltens for IM and
Control Groups -

Immediate and Delayed Testir,gs
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Figure 9
Mean Study Ti mes for Memory Tasks fo r IM and
C Groups - Immediate and Del a yed Tes tin gs
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Figure 10
Mean Study Times for PA, MA and FR Tasks
for Both Groups
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Figure 11
Strategy Us e by IM and C Ss
on PA, MA and FR Tasks
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Figure 12
Use of Strategy by All C Group 2_s
Across All Tasks (n=9)
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Figure 14
Use of Strategy by IM Ss
Across Tasks and Trials (n=9)
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APPENDIX A
Phone Cal 1 to Parent s of Ss
"My nane is Les 1 i e Paige and

Hays State Univer s ity.

I am a graduate student at Fort

an studying children enrolled in specia l

education classes for the me ntally retarded as part of my studies.
Mr.

Karl Anderson, the Director of Special Services has given me

permission to contact you.
how th ese children learn,

- - - - - - - - -,

In order to help me learn mo re about
I want to work with your son/daughter,

along with others in his

(her) class.

It wi 11

only take a total of approximately 2½ hours spread o ut over a 2½
week period.

After the study is completed,

share with you what

I have learned.

I hope to be able to

With your permission,

I wi 11

send you a letter explaining the nature of my work, plus a release
form that you must sign and return to me i f you w i 11 al low me to
work with your chi ld . 11

APPENDIX B
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Hays, Kansas 67601

Letter to Parents
February 25,1981
!ar Parent;
We will soon be conducting a study to determine the effects ~f different types

f instructions on children's memory skills. The purpose of this letter is to ask

)ur permission to allow your child to participate in the study.

During the study your child will be presented with a series of pictures which
e/she will be asked to remember . Before seeing the pictures some of the children
ill be instructed in the use of memory strategies. We will then determine if the
nstructions improved performance. The total amount of time required for each child
ill be approximately 2½ hours, however this will be divided into 4 seperate sessions
f about 35-40 minutes each. The purpose of the study is to determine the types of
nstruction which can be used to increase children's learning and memory skills . Your
hild's performance and IQ test scores will be used in analyzing the data and will
,e kept strictly confidential.
A release form is enclosed and must be signed by you in order to allow your child
o participate. An addressed and stamped envelope is also enclosed for your convenience.
'his study will be conducted under the supervision of Dr. Jack Kramer (F.H . S.U. number ,
-800-432-8271) of the F.H.S.U. Psychology Department. The Director of Special
,ervices, Mr. Karl Anderson, and the principal of your child's school have approved
:his project.
Thank you for permitting your child to contribute to our knowledge ab out teaching
.earning and memory skills. If you have any questions regarding this matter , please
lo not hesitate to contact me at 913-372-4379.

eslie Z. Paige
Master's Candidate, F.H.S.U.

Enc,
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APPENDIX C
Release Form
give my permission

I'

to allow my son/daughter, _____________ to participate
in a study being conducted by Leslie Paige, a graduate student at
Fort Hays State University.

I understand that any information per-

taining to my child will be kept strictly confidential.

agree to

allow my child to work with Leslie Paige for approximately 2½ hours
during the school day over a two to three week period.

I understand

that I may withdraw my child from the s tudy at any time for any
reason.

understand that the study wi 11 be supervised by

Dr. Jack Kramer of the F. H.S.U. Psychology faculty, and that the
study has been approved by Mr. Kar l Anderson, the Director of
Special Services , and by the principal of my chi ld 1 s sc hool.
have been informed that the study wi 11 be examining the effect of
different types o f instructions on chi ldren s memory skills and I
1

wi 11 received information at a later dat e that wi 11 fully explain
the study and the results.

I know that by signing this form I do

not waive any of my legal rights, nor does it release Fort Hays
State University or any of its agents from li a bility for negligence.

Signed~_______________
Name
Relationship to the Child

Date

APPENDIX D
Individual Record Sheet

Time

Str a ibegy_

I
I
I
I
I
I
I
I
I
I

1.
2.
3.

4.

5.
6.
7.
8.
9.
10.
PA(D)

4.

5.
6.
7.
8.
9.
10.
Time

I
I
I
I
I
I
I
I
I
I

,.

'"t.

5.
6.
7.
8.
9.
10.

MA (I)

1.
2.
3.

Strategy_

l.
2.
3.

Dates:

Time

Correct

Summary
PA (I)
MA (I)
FR (I)
PA(D)
MA (D)
FR ( D)

MA (D)
l.
2.
3.
4.
5.
6.
7.
8.

9.

l 0.

I
I
I
I
I
I
I
I
I
I

Condltion:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

£!UJl

(l)

IM (2)

i l.
12.

13.

14.
15.
16.
17.
l 8.
19.
20.

8.

9.
10.
FR(D)
l.
2.

3.

4.
5.
6.
7.
8.

9.

10.

Time

Strategy_

l.
2.
3.
4.
5.
6.
7.

Time

St rat:egy_

Control

Birthdate

Time

Strategy_

I
I
I
I
I
I
I
I
I
I

Name

Session
Session 2
Session 3
Session 4

Time

Strategy_
l l.
12.
13.
14.
15.
16 .
17.
l8.
19.
20.

Comments:
IQ
MQ
CA
SEX

V

s

l=M

2=F

DS
I

\.n

CX>
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APPENDIX E
Training In str uctions for the Control Group
Days 1 and 2
The Ss were told, "We're going to play a fun game.

I'll show

you one picture and then you tel 1 me what picture goes with it.
same two pictures always go together .

The

Now I' 1 I show you the first

two pictures that go together and then we' 11 see if you remember ."
The Ss we re trained with the two PA training lists in the
manner described below.

For the first five pairs of the first PA

trial list, the item pair for each trial was presented and the S
determined the expos ure time.

Th e n the response item was removed

and the

I

this?"

The r espo nse card was t hen exposed after the S replied in

pointed to the stimulus item and asked, "What goes with

order to provide feedback.
After the fifth trial, the~ was told, "Now I'll show you
some more pictures that go togeth e r but this time I' 11 s how you
all of them and then you' 11 tel 1 me which ones go together.

Wait

until I've shown you all of them before you tell me which go together.
Think out loud so I can he ar you. 11

The remaining five trials of the

first PA training list were exposed, again subject-paced.

I

Th en the

exposed the stimulus item for trial 6 and asked, "What goes with

this?"

The S received feedback after e ach trial by the exposure

of the response card .
10.

This procedure was follows for trials 6 and
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The second PA training list was introduced with, "Let's play
some more.

1 11 show you all the pictures that go together , and
1

then you te 1 1 me which go together. 11

The same procedures used for

trials 6 through 10 for the first PA training list were used for the
second PA training list (See Figure 2) .
Day 2
The~ were told,
ber how to play?

11

We 1 re going to play the game again.

Remem-

I 1 11 show you a picture and then you tell me what

picture goes with it .

The same two pictures always go together.

Now I 1 11 show you the first two pictures that go together and then
we' 11 see if you remember .
you . 11

Remember to think out loud so I can hear

The entire Day 2 training 1 ist was presented, and the identical

procedure used for Day 1 was utilized.
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APPENDIX F
Training Instructions for the IM Group
Day
The Is were told,

11

We 1 re going to play a fun game.

I ' ll show

you a picture and then you tell me what picture goes with it .
same two pictures always go together .
play the game .

The

Here's a fun way to help you

Look at both pictures (Expose trial 1 cards).

Lets

pretend they're on TV and they're doing something to each other,
like this (Expose

11

TV 11 card) .

See, here's the (s timulus) and here's

the (response) (indicate appropriate cards).

Let's pretend they're

on TV and Look!

(Show

the (response) !

Now, look at the picture ( Show

close your eyes.
Open you eyes.

11

TV 11 card) the (stimulus) is (verb connective)
11

TV 11 ca rd) and then

Think abou t the picture and see it in your head .
When you want to remember something 1 ike these

pictures (Expose trial 1 cards), just pretend they're doing something to each other (Expose

11

TV 11 card) and see it in your head .

Now you try it for these cards. 11

The training persisted through

Trial 3, and then the Ss were instructed,

11

Here 1 s a way that will

help you play this game and anytime when you need to remember .
can use this anytime you want to remember something.
trial 4) .

You

(Expose PA

Say to yourself out loud, 'What do I have to do?

have to look at both pictures carefully.
on TV in my head .

Then I pretend that they're

Let's see, the (stimulus) is (verb) the (response).
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This will help me remember so when I see (stimulus) I will think of
(stimulus, verb, response).

Am I ready for the next pictures?

I have to think about it some more.
response) in my head.
The

I

No,

I can see the (stimulus, verb,

Am I ready for the next pictures?

Yes.

then said, "OK, now you try it, 11 and Trial 5 began.

111

The E

directed the -S through the 5th trial and then instructed the _,
S
"Now I'll show you some more pictures that always go together, but
this time I I ll show you all of them and the~ you'll tell me which go
together .

Remember to wait until I've shown you~ of them before

you tell me which go together."

As the 2_s proceeded t hrough the

remaining five trials of the first PA training list, they were
reminded to, "Say it aloud so I can hear you . 11

The

f

prompted the

S to use both the imagery/metacognitive strategy and guidance was
gradually faded .

The 2_ received feedback after naming the response

after being exposed to the stimulus and the strategy was repeated .
The response card was exposed and the E said (if it was correct),
"Say this, 'Good , I'm doing fine' or, (if erronerous), say this,
'That's not right, but its OK.

can keep on going slowly.

111

The S was then told, "Now I 1 11 show you all the pictures that
go together, and when I'm through you tell me which go together . "
The S was asked to verbalize the strategy before this trial began.
The second PA training list was presented and tested as before with

I

prompts being gradually faded and the S being instructed to vocalize

metacognitions .

At the end of the session, the S was told, "Remember

you can use this anytime you want to remember . "

Day 2
The ~s were told, "We' re going to play the game again.
how to play?
goes with it.

Remember

I'll show you a picture and then you tell me what picture
The same two pictures always go together.

I' l l show

you both pictures and then you pretend they are doing something to
each other and see it in your head.

To help you play the game, and

to help you anytime you need to remember, say to yourself out loud,
1

What do I have to do?

I have to look at both pictures carefully.

Then I pretend that they're on TV in my head.
is (verb) the (response).

Let's see, the (stimulus)

This will help me remember so when I see

(stimulus) I will think of (stimulus , verb, response).
for the next pictures?

No, I have to think about it some more.

can see the (stimulus, verb, response) in my head.
the next pictures?

Yes .

Am I ready

1 11

Am I ready for

The E will then say, "OK, now you try it.

Now I'll show you all the pictures that go together , and when I'm
through you tell me which go together.
anytime you want to remember . "

Remember, you can use this

The entire Day 2 training list was

presented and tested with i_ prompts gradually faded and the~
instructed to vocalize metacognitions.

At the end of the s ession,

the E said, "Remember, you can use this anytime you need to remember."

APPENDIX G
MASTER LI ST

II Correct

OS

S GRP

PAI MAI FRI PAD MAD FRO

Study Time

PAI MAI FRI PAD MAD FRD

Strategy

SPAI SMAI SFRI SPAD SHAD SFRD
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